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DETAILED ACTION 



1 . This office action is in response to application 1 0/720,436 filed on 1 1/24/2003. 

2. Claims 1-28 have been submitted for examination. 

3. Claims 1-28 have been examined. 

Claim Rejections - 35 USC § 101 

4. 35 U.S.C. 1 01 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

5. Claims 19-26 rejected under 35 U.S.C. 101 because the claimed invention is 
directed to non-statutory subject matter. 

6. Claims 19-26 are not limited to tangible embodiments. In view of the applicant's 
disclosure, specification page 23, lines 10-16, the medium is not limited to tangible 
embodiments, instead being defined as including both tangible embodiments (e.g., 
floppy disks, RAM) and intangible embodiments (e.g., radio frequency and light wave 
transmissions). As such, the claim is not limited to statutory subject matter and is 
therefore non-statutory. Amending the specification by removing, "using transmission 
forms, such as, for example, radio frequency and light wave transmissions" would 
satisfy the requirements. 



Claim Rejections - 35 USC § 103 
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7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

9. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

10. Claims 1-2, 5-9, 11, 13-14, 17-20, 23-24, 26-28 rejected under 35 U.S.C. 103(a) 
as being unpatentable over Arnold et al., U.S. Patent Application Publication 
2002/0107879 (hereinafter Arnold) and Kolodner et al., U.S. Patent 6,289360 
(hereinafter Kolodner). 
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1 1 . With respect to claim 1 , Arnold teaches of a method in a data processing system 
for collecting data for analyzing memory leaks, the method comprising: associating a 
plurality of indicators with a plurality of objects (paragraph 0048-0050), 

setting an indicator for each live object in the plurality of objects to a second state 
(fig. 5; paragraph 0049 and 0050; where the trace stage marks the reachable (live) 
objects); and 

responsive to a request for the data, collecting data from all objects in the 
plurality of objects having indicators set to the first state (figs. 5, 6; paragraph 0050- 
0053; where the unreachable or unmarked object's trace record data is stored. This 
continues until all collectable objects trace record data is stored). 

Arnold fails to explicitly teach of wherein the plurality of indicators are set to a first 
state. However, Kolodner teaches of associating a plurality of indicators with a plurality 
of objects, wherein the plurality of indicators are set to a first state (column 3, lines 10- 
25; where the colors (indicators) are associated with each object; and each objected is 
initially unmarked or white (first state)), and 

Arnold and Kolodner are analogous arts as they are both in the same field of 
endeavor, garbage collection. It would have been obvious to one of ordinary skill in the 
art having the teachings of Arnold and Kolodner at the time of the invention to 
incorporate having all objects initially being unmarked/white in marking scheme of the 
garbage collection taught in Kolodner into the garbage collection of Arnold as it is a 
common conventional method (Kolodner column 3, lines 8-10). 
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12. With respect to claim 9, Arnold teaches of a method in a data processing system 
for collecting data used to detect memory leaks in a Java virtual machine, the method 
comprising: associating an indicator with an object in a heap (fig. 4, item 46; paragraph 
0036; paragraph 0048-0050); 

responsive to a first request, setting indicators for all live objects in the heap from 
the default state to a live state (fig. 5; paragraph 0049-0050; where the trace stage 
marks the reachable (live) objects); and 

responsive to a second request, collecting information for all objects having 
indicators in the default state, wherein objects having indicators in the default state are 
objects with memory leaks (figs. 5, 6; paragraph 0050-0053; where the unreachable 
object's trace record data is stored. This continues until all collectable objects trace 
record data is stored. As the objects that are useable are all marked, therefore the 
unmarked ones are not useable and thus the product of "memory leaks"). 

Arnold fails to explicitly teach of wherein the indicator is set to a default state. 
However, Kolodner teaches of associating an indicator with an object in a heap, wherein 
the indicator is set to a default state (column 3, lines 10-25; where the colors (indicators) 
are associated with each object; and each objected is initially unmarked or white 
(default state)); 

13. With respect to claim 13, Arnold teaches of a data processing system in a data 
processing system for collecting data for analyzing memory leaks, the data processing 
system comprising: associating means for associating a plurality of indicators with a 
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plurality of objects (paragraph 0048-0050; the mark-scan garbage collector marks or 
unmarks objects); 

setting means for setting an indicator for each live object in the plurality of objects 
to a second state (fig. 5; paragraph 0049 and 0050; where the trace stage of the 
garbage collector marks the reachable (live) objects); and 

collecting means, responsive to a request for the data, for collecting data from all 
objects in the plurality of objects having indicators set to the first state (figs. 5, 6; 
paragraph 0050-0053; where the unreachable or unmarked object's trace record data is 
stored in the trace record. This continues until all collectable objects trace record data 
is stored). 

Arnold fails to explicitly teach of wherein the plurality of indicators are set to a first 
state. However, Kolodner teaches of wherein the plurality of indicators are set to a first 
state (column 3, lines 10-25; where the colors (indicators) are associated with each 
object; and each objected is initially unmarked or white (first state)). 
14. With respect to claim 18, Arnold teaches of a data processing system in a data 
processing system for collecting data used to detect memory leaks in a Java virtual 
machine, the data processing system comprising: associating means for associating an 
indicator with an object in a heap (fig. 4, item 46; paragraph 0036; paragraph 0048- 
0050; the mark-scan garbage collector marks or unmarks objects in the heap); 

setting means, responsive to a first request, for setting indicators for all live 
objects in the heap from the default state to a live state (fig. 5; paragraph 0049-0050; 
where the trace stage of the garbage collector marks the reachable (live) objects); and 
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collecting means, responsive to a second request, for collecting information for 
all objects having indicators in the default state, wherein objects having indicators in the 
default state are objects with memory leaks (figs. 5, 6; paragraph 0050-0053; where the 
unreachable object's trace record data is stored. This continues until all collectable 
objects trace record data is stored in the trace record. As the objects that are useable 
are all marked, therefore the unmarked ones are not useable and thus the product of 
"memory leaks"). 

Arnold fails to explicitly teach of wherein the indicator is set to a default state. 
However, Kolodner teaches of wherein the indicator is set to a default state (column 3, 
lines 10-25; where the colors (indicators) are associated with each object; and each 
objected is initially unmarked or white (default state)); 

15. With respect to claims 19 and 24, Arnold and Kolodner teach of the limitations 
cited above with respect to independent claims 1 and 9. Additionally it is abundantly 
clear to one of ordinary skill in the art that there are instructions that carryout the above 
mentioned actions. 

16. With respect to claim 27 and 28, Arnold and Kolodner teach of the limitations 
cited above with respect to independent claims 1 and 9. Arnold teaches of a bus 
system (fig. 4; where the processor is connected to a memory and mass storage by the 
busses shown in fig. 4.); 

a memory connected to the bus system, wherein the memory includes a set of 
instructions (fig. 4; paragraph 0036-0038; where the memory is connected to the 
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processor by the bus system. The memory contains a JVM and a program thread and 
collector thread (instructions)); and 

a processing united connected to the bus system, wherein the processing unit 
executes a set of instructions (fig. 4; paragraph 0035-0038; where the processor is 
connected to a memory and mass storage by the busses. The processor executes the 
program threads of the JVM including the collector thread which contains the garbage 
collector). 

17. With respect to claims 2, 14, and 20, the combination of Arnold and Kolodner 
teach of all the limitations of the parent claims as discussed supra. Arnold teaches of 
initiating a garbage collection process to free unused objects prior to the collecting step 
(fig. 5; paragraph 00; where the JVM executes the garbage collector which creates the 
trace data that is then written into the trace record (collection step)). 

18. With respect to claims 5, 17, 23 the combination of Arnold and Kolodner teach of 
all the limitations of the parent claims as discussed supra. Arnold teaches of wherein 
the method is implemented in a Java virtual machine (fig. 4; paragraph 0036-0038; 
where a JVM execution module is configured program threads including a collector 
thread that is used to deallocate unused data stored in an object heap). 

19. With respect to claim 6, the combination of Arnold and Kolodner teach of all the 
limitations of the parent claims as discussed supra. Arnold teaches of wherein the data 
is placed into a text file (fig. 6; paragraph 0052-0053; where the trace record data is 
stored in the trace record. It is abundantly clear to one of ordinary skill in the art that the 
trace record table is stored as a file of text). 
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20. With respect to claim 7, the combination of Arnold and Kolodner teach of all the 
limitations of the parent claims as discussed supra. Arnold teaches of wherein the 
plurality of objects are located in a heap (fig. 4; paragraph 0036-0037, 0048). 

21 . With respect to claims 8, 1 1 , 26 the combination of Arnold and Kolodner teach of 
all the limitations of the parent claims as discussed supra. Arnold teaches of wherein 
the requests are received from a Java application (fig. 4; paragraph 0036-0038; as the 
garbage collection and recording into the trace record are carried out within a JVM, the 
requests to initiate such must have originated from a JAVA application). 

22. Claims 3-4, and 12, and 15-16, and 21-22 rejected under 35 U.S.C. 103(a) as 
being unpatentable over Arnold and Kolodner as applied to claims 1, 9, 13, 19 
respectively, and further in view of Czajkowski, U.S. Patent 6,594,749. 

23. With respect to claims 3, 15, and 21 the combination of Arnold and Kolodner 
teach of all the limitations of the parent claims as discussed supra. The combination of 
Arnold and Kolodner fails to explicitly teach of wherein each of the plurality of indicators 
is a bit associated with a corresponding object in the plurality of objects. However, 
Czajkowski teaches of wherein each of the plurality of indicators is a bit associated with 
a corresponding object in the plurality of objects (fig. 2a; column 6, lines 23-30; where 
each memory block in the heap is associated with a status bit). 

The combination of Arnold and Kolodner, and Czajkowski are analogous arts as 
they are both in the same field of endeavor, garbage collection. It would have been 
obvious to one of ordinary skill in the art having the teachings of Arnold, Kolodner, and 
Czajkowski at the time of the invention to implement the status bits taught in Czajkowski 
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to identify the marked and unmarked statuses in the combination of Arnold and 
Kolodner. Their motivation would have been to reduce the complexity and overhead 
(column 3, lines 5-9). 

24. With respect to claims 4, 16, 22 the combination of Arnold, Kolodner, and 
Czajkowski teaches of all the limitations of the parent claims as discussed supra. The 
combination of Arnold and Kolodner fails to explicitly teach of wherein the first state is a 
logic zero and the second state is a logic one. However, Czajkowski teaches of wherein 
the first state is a logic zero and the second state is a logic one (figs. 2; column 7, lines 
3-13; As the status bit can only be a logic 1 or a logic 0, it is abundantly clear to one of 
ordinary skill in the art that the selection of which state corresponds to which logical 
indication (1 or 0) is purely arbitrary). 

25. With respect to claim 12, the combination of Arnold and Kolodner teaches of all 
the limitations of the parent claims as discussed supra. The combination of Arnold and 
Kolodner fails to explicitly teach of wherein the first state is a logic zero and the second 
state is a logic one. However, Czajkowski teaches of wherein the first state is a logic 
zero and the second state is a logic one (figs. 2; column 7, lines 3-13; As the status bit 
can only be a logic 1 or a logic 0, it is abundantly clear to one of ordinary skill in the art 
that the selection of which state corresponds to which logical indication (1 or 0) is purely 
arbitrary). 

26. Claims 10 and 25 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Arnold and Kolodner as applied to claims 9 and 24 respectively, and further in view of 
Adl-Tabatabai et al., U.S. Patent 6,317,869 (hereinafter Adl-Tabatabai). 
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27. With respect to claims 10 and 25, the combination of Arnold and Kolodner 
teaches of all the limitations of the parent claims as discussed supra. The combination 
of Arnold and Kolodner fails to explicitly teach of wherein the indicator is associated with 
the object when the object is created. However, Adl-Tabatabai teaches of an indicator 
is associated with the object when the object is created (fig. 4b, 5a; column 6, line 15- 
38; where the bit vector is created at compile time and if the variable (object) stores a 
reference value, then it is assigned a unique bit in the bit vector). 

The combination of Arnold and Kolodner, and Adl-Tabatabai are analogous arts 
as they are both in the same field of endeavor, memory management. It would have 
been obvious to one of ordinary skill in the art having the teachings of Arnold, Kolodner, 
and Adl-Tabatabai at the time of the invention to create and associate bits in a bit vector 
to the memory objects at compile time as taught in Adl-Tabatabai in the combination of 
Arnold and Kolodner. Their motivation would have been to speed up the execution 
process. 

Conclusion 

28. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

29. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael Krofcheck whose telephone number is 571-272- 
8193. The examiner can normally be reached on Monday - Friday. 
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30. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matt Kim can be reached on 571-272-4182. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

31. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Michael Krofcheck 
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